Differential regulation of cell death in head and neck cell carcinoma through alteration of cholesterol levels in lipid rafts microdomains.
Lipid rafts are cholesterol-enriched microdomains in the plasma membrane. They act as molecular platforms that spatially organize membrane receptor molecules and are involved in the transduction of various signaling pathways. We recently reported that in the radiosensitive squamous cell carcinoma SCC61 line, gamma-irradiation results in a rearrangement of the plasma membrane rafts and signaling platforms leading to radiation-induced apoptosis in a ceramide-dependent pathway. By contrast, this reorganization was found to be defective in the radioresistant counterpart cell line, SQ20B. As the cholesterol content of lipid rafts is two times higher in SQ20B compared with SCC61 cells, we investigated the modulation of these microdomains using methyl-beta-cyclodextrin (MbetaCDX), a widely used cholesterol-depleting agent, in order to disrupt raft organization in both cells. Here, we report that MbetaCDX treatment resulted in the triggering of apoptosis in SCC61 cells involving mitochondrial events and associated with the clustering of Fas, the formation of Fas-FADD complexes and the cleavage of procaspase 8. The ligand-independent activation of this death receptor was totally absent in SQ20B cells, which remained resistant to MbetaCDX-triggered apoptosis. However, treatment of SQ20B with MbetaCDX resulted in a ligand-independent activation of the epidermal growth factor receptor (EGFR) survival pathway, as evidenced by an increased tyrosine phosphorylation of EGFR. Taken altogether, our results indicate that lipid raft integrity is intimately involved in the triggering of apoptotic cell death and/or survival pathways in head and neck carcinoma cells.